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Paragraphs [0009] - [0018 J, FIGS. 1-5 
[0009] 

[ Embodiments ] 

An embodiment of the present invention will now be described 
with reference to the drawings. Fig. 1 is a block diagram 
associated with an embodiment of the invention showing a schematic 
configuration of a three-dimensional stereoscopic image display. 
[0010] 

In the figure, reference numeral 1 represents a three- 
dimensional coordinate data storing portion which stores 
three-dimensional coordinate data of a three-dimensional body to 
be displayed in advance and which is constituted by a storage device 
such as a floppy disk device or a hard disk device. Three- 
dimensional coordinate data of a three-dimensional body to be 
displayed can be obtained by acquiring the three-dimensional 
coordinates of desired positions of the three-dimensional body 
to be displayed using a three-dimensional digitizer or by taking 
pictures of a plurality of sectional images of the three- 
dimensional body to be displayed and acquiring three-dimensional 
coordinates from the sectional images . 
[0011] 

Reference numeral 2 represents a display (such as a CRT) for 
displaying three-dimensional stereoscopic images and, as shown 
in the perspective view in Fig. 2, the display 2 has a convex lens 
array 2a constituted by a plurality of convex lenses provided on 
a display surface 2b thereof . The display 2 preferably has a higher 
resolution as possible and corresponds to the display means of 
the present invention. 
[0012] 

As shown in Fig. 3, a projecting position control portion 
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3 stores in advance central positions (C 1# C 2 , C n ) of convex lenses 
(L 1# L 2 , L n ) of the convex lens array 2a, more specifically, 
focusing positions of the respective lenses as two-dimensional 
coordinates. The central positions of the respective convex 
lenses are supplied from the projecting position control portion 
3 to a convex lens simulator 4 as convex lens position information. 
The convex lens simulator 4 stores lens data such as the focal 
lengths and refractive indices of the convex lenses and has a (beam 
trace) simulating function which is to calculate the two- 
dimensional coordinates (two-dimensional coordinate data) of the 
position on the display surface 2b of the display 2 where an image 
based on the three-dimensional coordinate data from the 
three-dimensional coordinate data storing portion 1 will be 
projected, on an assumption that one convex lens exists in the 
position indicated by the convex lens position information 
supplied thereto. As shown in Fig. 4, the two-dimensional 
coordinate data indicate the positions of pixels (P lr P 2 , P n ) 
on the display surface 2b which will be formed by the respective 
convex lenses (as shown in Fig. 3) when a three-dimensional body 
F to be displayed exists in the position which is ahead the convex 
lens array 2a as shown in Fig. 4 and which is indicated by the 
three-dimensional coordinate data. The greater the number of 
pixels included in one convex lens, the clearer the displayed 
stereoscopic image. Therefore, it is preferable that the display 
2 preferably has a higher resolution. 
[0013] 

The two-dimensional coordinate data indicating the 
positions of pixels of one lens calculated by the convex lens 
simulator 4 are supplied to an image buffer 5. That is, the 
two-dimensional coordinate data correspond to addresses in the 
image buffer 5, and a part of a stereoscopic image from one convex 
lens can be output to the display 2 by recording image signals 
(binary signals or grayscale signals) in the addresses. The image 
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buffer 5 corresponds to the display control means of the present 

invention. 

[0014] 

An operation of the three-dimensional stereoscopic image 
display will now be described with reference to the flow chart 
in Fig. 5. 
[0015] 

At step SI, convex lens position information of one lens L n 
is output by the projecting position control portion 3 to the convex 
lens simulator 4 . The convex lens simulator 4 simulates the loci 
of beams from the convex lens based on the supplied convex lens 
position information and three-dimensional coordinate data from 
the three-dimensional coordinate data storing portion 1 to 
calculate a two-dimensional coordinate (step S2) . As a result of 
the simulation, the three-dimensional coordinate data are 
converted into two-dimensional coordinate data. 
[0016] 

At step S3, image signals are written in the addresses in 
the image buffer 5 associated with the two dimensional coordinate 
data. As a result , the light is emitted by the pixels of the display 
surface 2b of the display 2 associated with the convex lens of 
the convex lens array 2a. 
[0017] 

At step S4, it is determined whether simulation has been 
completed for all of the convex lenses of the convex lens array 
2a, and the process then branches. Specifically, steps SI through 
S3 are repeated until the simulation is completed for all of the 
convex lenses and image signals are written in the relevant 
addresses in the image buffer 5 (data for one frame are written) . 
[0018] 

Then, steps SI through S3 are repeated to display a 
stereoscopic image of the three-dimensional body to be displayed 
based on the three-dimensional coordinate data at step S5. 
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Specifically, since the display 2 is viewed through the convex 
lens array 2a, the loci of beams of light from the convex lenses 
are viewed simultaneously. This makes it possible to obtain one 
three-dimensional stereoscopic image. It is thus possible to 
easily display a stereoscopic image based on three-dimensional 
coordinate data by converting the three-dimensional coordinate 
data into two-dimensional coordinate data through the convex lens 
simulator 4, and by supplying the data to the image buffer 5, 

FIG. 1 
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FIG. 3 
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